We aimed to determine the prognostic significance of tumor and lymph node (LN) characteristics on disease free survival (DFS) in patients who underwent surgery for squamous cell vulvar carcinoma. A total of 94 patients who underwent vulvar surgery and groin dissection were included. The impact of clinicopathologic variables such as age, body mass index, tumor size, tumor depth, total and metastatic lymph node number on DFS were assessed. The estimates of survival were determined with Kaplan-Meier and log rank analysis. In the univariate analysis; age, body mass index, tumor size, tumor location, total LN number, metastatic LN number and adjuvant therapy did not have impact on DFS. The median number of removed LNs was 21. Although removal of higher number of lymph nodes did not improved the DFS, patients who had ≤ 3 metastatic LNs had better 2-year DFS rate compared to those with >3 metastatic LNs (71.8% vs 40.0%; p= 0.042, respectively). In the multivariate analysis, both the depth of tumor invasion and LN involvement were the independent predictors of DFS. Additionally, in stage III disease, patients receiving adjuvant therapy had significantly less locoregional recurrence compared to those who did not receive. The presence of LN metastasis and increased tumor depth (> 3 mm) are poor prognostic factors for DFS in squamous cell vulvar cancer. Although the number of lymph nodes removed was not correlated with DFS, patients who had ≤ 3 metastatic LNs had better DFS compared to those with > 3 LNs. Keywords: Vulvar cancer, lymph node, disease free survival, recurrence
INTRODUCTION
Squamous cell vulvar carcinoma (vSCC) is the most common histologic type of vulvar cancer and surgery is the essential step for both staging and treatment. Although new methods for lymph node dissection were introduced, the widely used surgical treatment includes tumor resection with free margins and inguinofemoral lymph node dissection. [1] [2] [3] Since two decades, involvement of groin lymph nodes (LNs) has been reported as the most important prognostic factor for survival. 4 The age, tumor size, tumor location, stage, depth of invasion, the LN status and free margins were suggested as the possible predictive factors of recurrence.
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However, these risk factors were determined relying on the data generally based on small studies for vSCC. Nearly half of recurrences occur within first two years and when diagnosed, patients with locoregional recurrences have usually the chance of surgical treatment and good prognosis. 9, 10 Therefore, the clarification of the surgico-pathological factors that facilitate the recurrence were crutial for the patients with vSCC.
In the present study, we assessed the prognostic significance of surgico-pathological variables and LN profile on DFS in patients who underwent surgery for vSCC.
PATIENTS AND METHODS
A total of 136 patients with vSCC treated at the Gynecologic Oncology Department of our institution between December 1991 and August 2013. Patients with depth of invasion < 1 mm (n= 7), with advanced stage disease treated with primary chemo-or radiotherapy (RT) (n= 22), who admitted with recurrence (n= 1), treated without surgery due to the advanced interstitial lung disease (n= 1) and with non-squamous histology (n= 11) were excluded. Remaining 94 patients who underwent surgery for vSCC were eligible for further analysis. This study confirmed the principles outlined in Helsinki Declaration.
After local ethical committee approval, the clinical data and pathologic data were collected from the computerized database of the department. A recurrence was defined as the new appearance of a tumor after surgery and at least a 3 months disease free period. DFS was defined as the time from the date of the surgery to the date of recurrence or last follow-up. Recurrence was diagnosed by clinical examination, biopsy and radiologic imaging. According to our protocols; vulvar tumor less than 2 cm and less than 1 mm invasion was resected with at least 1cm tumor free margin via wide local excision, other tumors were usually resected by radical vulvectomy. All patients scheduled to have bilateral inguinofemoral lymphadenectomy. However one patient had only unilateral lymphadenectomy due to an orthopedic disease of hip joint and limitation of abduction. Groin dissections were performed with the triple separate incision method. Adjuvant perineal RT was performed when tumor free margin was less than 8 mm and tumor depth >5 mm or when tumor spread into the urethra and anal region. Adjuvant treatment of groins and pelvis was performed via pelvic RT with/without chemotherapy when at least one LN was tumor positive or when tumor size exceeded 4 cm length. Radiotherapy field included the inguinofemoral lymph nodes and at least the lower pelvic nodes. Over 5 weeks, 45 Gy in 25 fractions were given. If there were multiple lymph nodes, up to 60 Gy was given to a reduced volume.
None of the patients took adjuvant chemotherapy. However, adjuvant chemoradiotherapy was given to patients with high risk factors (high number of LN, bigger tumor size, etc) according to the doctors' preferences and experience.
Because most of the recurrence occur in vulva and groin, the diagnosis were usually made with clinical examination, biopsy and radiologic imaging when required. When the recurrence was diagnosed the lower and upper abdominal CT and lung X-ray were performed. Especially in recent years, we also routinely do PET-CT for evaluation.
Variables were analyzed by using SPSS software (version 15.0 for Windows, Chicago, IL, USA). For descriptive analyses, categorical variables were defined as numbers and percentages, and numeric variables were defined as mean or median. Chi-square and student t-test were used as appropriate to test the differences between two groups. The estimates of survival were determined using the Kaplan Meier analysis. The survival analysis of categorical variables were examined by log rank International Journal of Hematology and Oncology test and the continuous variables were examined by univariant cox propotional hazard model. The statistical power of the variables were defined by using binary logistic regression and variables with a p value of less than 0.05 analyzed in the multivariate analysis.
RESULTS

Clinical and Pathological Data
Median age and body mass index (BMI) of the patients were 64.5 years (range: 37-87 years) and 28.4 kg/m 2 (range: 18-48 kg/m 2 ), respectively. Details of patients' characteristics were listed in Table  1 . All tumors were primarily confined to the vulva and the median tumor size was 20 mm (range: 2-80 mm) in diameter and median tumor invasion was 3 mm (range: 1-25 mm) in depth. Seventy-nine patients (84%) had radical vulvectomy, 10 (10.6%) had wide local excision and 5 (5.3%) had hemivulvectomy. Except for one who had unilateral groin dissection, all had bilateral groin dissection, Of all, 43 (45.7%) had LN metastasis; 10 had unilateral and 33 had bilateral LN metastasis in groin. The median number of resected LNs was 21. The number of LNs was ≤ 10 in 8 patients (8.5%) and ≤15 in 19 patients (20.2%). All patients underwent lymphadenectomy and patients were divided into two categories according to the International Federation of Gynecology and Obstetrics (FIGO) staging system. The first group included 51 patients who had no LN metastasis (Stage I and II), and the second group included 43 patients who had LN metastasis (Stage III). There was no patient with stage IV disease. Radiotherapy + Chemotherapy 9 (9.6%) 
Patterns of First Recurrence
The median follow-up was 24 months (range: 3-158 months). The estimated 5-year and 10-year DFS were 41% and 28%, respectively. During the follow-up, 32 (34%) patients had the first recurrence after a median interval of 23.5 months (range: 6-120 months). 
Clinicopathologic Factors and DFS
In the univariate analysis, depth of tumor invasion and LN status were found to be associated with DFS in vSCC ( In the multivariate analysis, depth of tumor invasion and LN involvement (stage I-II vs III) were found as the independent prognostic factors for DFS (Figure 1 and 2) . Patients with stage III disease were 2.24 times more prone for developing recurrence than those with stage I and II disease. Patients with > 3 mm depth of invasion had 3.022 times more risk for regarding DFS compared to those who had less invasion (Table 4) .
DISCUSSION
In the current study, a relatively large cohort (n= 94) who underwent lymphadenectomy for vSCC were analyzed. All patients underwent primary surgical treatment with tumor resection and lymphadenectomy. The estimated 5-year and 10-year DFS were 41% and 28%, respectively and the recurrence rate was 34% (n: 32/94). In accordance to our results, Maggino et al. reported 37.2% recurrence within 502 patients in their study, the largest series in the literature. 10 Iacoponi et al. reported higher recurrence rate (43.6%) in a study of 87 patients with a median age of 73 years and median tumor size of 35.4 mm. 7 Higher incidence of recurrence might be attributed to the presence of older patients and bigger tumors in that study. On the other hand, Woelber et al. reported the recurrence rate as only 13.6% in a study of 109 patients 56% of whom had tumor less ≤ 2 cm in greatest diameter. 5 The lower incidence of recurrence might be explained by the inclusion of the stage 1A disease and the presence of higher percentage of T1 tumor (≤ 2 cm in greatest diameter, confined to the vulva) in these patients. In the current study, the perineal recurrence was the most common recurrence and seen in 20.2% of patients. This rate was also comparable with the rates (18.8% to 26.2%) in the other series. 5, 6 The incidence of groin recurrence was 10.6% in the current study and similar to the rate of 10.1% groin recurrence in a study of 158 patients who were treated with bilateral lymphadenectomy by Baiocchi et al.
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There are studies investigating the predictive factors for DFS or overall survival for vSCC, but they often had heterogeneous group of patients with non-squamous cell cancer or patients having different treatment modalities. [7] [8] [9] [10] [11] [12] [13] [14] [15] The results of this study also verified that LN involvement was clearly confirmed as being the most important prognostic factor for both DFS. In the multivariate analysis, LN involvement was the independent prognostic factor regarding DFS in the current study. Woelber et al. stated that patients with unilateral and bilateral metastasis were estimated to have 5.1 and 16.9 times more recurrence risk compared to those with negative LNs, respectively. Similarly, Iacoponi et al. also reported that bilateral LN metastasis was also tend to be associated with higher locoregional recurrences rate compared to unilateral metastasis. 7 Up to date, the number of optimal lymph node number that should be removed is not clarified yet. Few authors investigated the prognostic significance of the number of removed LNs in vulvar cancer and conflicting results were reported. 10, [12] [13] [14] [15] [16] In a large population database trial of 1030 patients, Courtney-Brooks et al. reported higher disease specific survival with removal of ≥ 10 LN in patients with LN negative vulvar cancer.
14 Similarly, a recent trial also reported an improvement on DFS with removal of ≥15 nodes at bilateral lymphadenectomy. 16 Contrary to this, Baiocchi et al. did not find any survival benefit by removing more LNs (≥12) in patients with Stage I&II disease.
11 However, they also analyzed the patients with Stage III disease and found significantly higher PFS in patients who had removal of higher number LN; 2-year PFS for patients with removal of <12 LN and ≥ 12 LNs were 20.8% vs 52.8%, respectively (p= 0.003). In that study, only 7.6% of 158 patients received adjuvant therapy. On the other hand, median number of harvested LNs was 21 in the current study and removing higher LN counts also did not improved the DFS in the entire cohort. In our study 45.7% of patients had received adjuvant therapy. This result could be explained by the more effective local control of tumor with the use of more frequent adjuvant therapy in the current study.
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In a recent study of Vismanathan et al., LN involvement and positive margins (< 1 cm with the edge of tumor) but not depth of invasion were found as the clinical predictors of recurrence. 17 That study specifically evaluated the relation between adjuvant RT and perineal recurrence and found significantly lower risk of perineal recurrence with the use of RT. On the other hand, patients with > 3 mm depth of invasion were estimated to have 3.022 times more shorter DFS compared to those who had less invasion in the current study.
Locoregional recurrences usually occur by direct tumoral spread or lymphatic embolization to regional LNs and they were attributed to the defects either in the surgical treatment or in the local control by the adjuvant therapy. In a recent study, prognostic factors for developing locoregional recurrences were investigated in 78 patients and only receiving adjuvant therapy was found to reduce the perineal and groin recurrence significantly. 7 Although, distinct criteria for indication of adjuvant therapy following primary tumor resection are still under debate, survival advantage of adjuvant RT on patients with two or more metastatic LNs was confirmed in the literature. 18 On the other hand, the status of patients who had one intracapsular LN involvement is controversial. In a recent study, Fons et al. could not show a benefit of adjuvant therapy in patients with a single metastatic LN regarding the DFS. 19 However, the negative effect of single LN involvement on DFS was also shown by other researchers. 13, 20 According to our clinical protocols, one metastatic LN was sufficient for the indication of adjuvant therapy. All patients with positive LNs were candidates for adjuvant therapy in the current study. The patients with stage III disease who received adjuvant therapy had significantly less perineal and groin recurrence compared to those who did not receive (p= 0.006).
In the present study, metastatic LN number was not related with DFS in the entire cohort. Patients with ≤ 2 metastatic LN had similar DFS to those who had > 2 metastatic LNs.
However, patients who had ≤ 3 metastatic LNs had better DFS compared to those who had > 3 metastatic nodes. Our results were consistent with a recent trial of Panici et al 16 that stated that patients who had > 3 metastatic LN had worse OS and DFS compared to those who have lesser LNs. In the present study, the impact of metastatic LN on the DFS was analyzed in patients receiving and not receiving adjuvant therapy after subgroup analysis. In both groups of patients, number of metastatic LNs had no association with DFS (p= 0.289 and p= 0.301, respectively). In a study of 157 patients, Woelber et al. investigated the prognostic role of LN metastasis on recurrence. Although the number of metastatic LNs was not also shown to have impact on DFS in patients who received adjuvant therapy, metastatic LN number had significant impact on prognosis in patients who did not receive adjuvant therapy in that study. 20 Strengths of this study include the relatively high number of patients with a rare disease diagnosed in a single center. Limitations were the retrospective nature of the study and the inclusion of patients diagnosed within 2 decades.
In conclusion, LN metastasis and tumor with >3 mm depth of invasion were independent prognostic factors for DFS in patients with vSCC. Although LN metastasis is very crucial for recurrence, removing more LNs did not improve DFS. Although there is debate on the indications of adjuvant therapy for vSCC, receiving adjuvant RT in even one positive LN may decrease the risk of the recurrence.
